R. J. REYNOLDS TOBACCO COMPANY 
RESEARCH AND DEVELOPMENT DEPARTMENT 

* * 

Analytical Method No. gQQg-l 


DETERMINATION OF MENTHOL IN CIGARETTES AND CIGARETTE 
| COMPONENTS BY GAS CHROMATOGRAPHY 


PRINCIPLE 

The menthol is separated from the sample by distillation and determined 
by gas chromatography. 

APPARATUS AND REAGENTS 

1. DISTILLATION APPARATUS consisting of: 

a. ROUND BOTTOM FLASK, 500-al 

b. CURVED GLASS TUBE of 20 am O.D. tubing 

c. ADAPTER made vith 8-nan glass tubing 

d. VOLUMETRIC FLASK, 100-ml 

e. HEATING MANTLE 

2. GAS CHROMATOGRAPH, Hewlett-Packard 5880A with the following options; 

a. LEVEL TWO INSTRUMENT (Temp. Prog., No. Intg. Cap.) 
with 16 K Memory 

b. INJECTION PORTS, packed column (2) 1/U" 

c. FLAME IONIZATION DETECTORS (FID) (2) l/V 

d. AUTOMATIC LIQUID SAMPLER, (ALS), HP?6t2A 

e. CARTRIDGE TAPE UNIT (CTU) 

3- AUTOMATIC VIAL FILLER, Filomntie (National Instruments Co., Inc., 
Baltimore, MD). 

b. ALCOHOL, Anhydrous 3A (U.S. Industrial Chemical Co.). 

5. ETHYL SALICYLATE, reagent grade (Eastman Kodak Co.). , 

6. MENTHOL, production menthol from various sources, 99X+ pure. 

7- ANETHOLE, trans isomer (Eastman Kodak Co.). 

8. RECEIVING FLASK SOLUTION; add 5 »i of ethyl salicylate for each 
gallon of 3A alcohol and mix to dissolve. 


PM3006574680 


Source: https://www.industrydocuments.ucsf.edu/docs/tldj0001 


51168 9351 


-2- 


Analjrtieal Method No. 2002-1 


PROCEDURES 

1. To prepare the menthol stock solution* accurately weigh 1.00 g 
menthol Into a 1-liter volumetric flask; add alcohol to dissolve 
and dilute to the mark vith alcohol. To prepare dilute standards* 

1. 3, 5» 7 and 10-ml quantities of the stock solution are pipetted 
into 100-ml volumetric flasks. A 25-al aliquot of alcohol containing 
ethyl salicylate as Internal standard {receiving flask solution) is 
added to each flask vith a fllamatic, a second 25-al aliquot of 
alcohol containing no internal standard is added to each flask vith 

a separate filamatie* and each flask is diluted to the mark vith 
water. 

2. Sample Preparation 

A known weight of tobacco or number of cigarettes is placed into the 
round-bottom flask in the apparatus in Figure 1. 100 ml of water is 
added -to the tobacco in the round-bottom flask. 25.0 ml of 3A alcohol 
containing ethyl salicylate as internal standard are added by Filamatie 
to the receiving flask. The sample is distilled until approximately 
30 ml of water has been collected in the receiving flask. At this 
point the condenser and adapter are rinBed with 25 ml of 3A alcohol 
containing no internal standard. The receiving flask is brought to 
volume with water and shaken vigorously. An aliquot of the sample 
is plaeed in an autosampler vial for subsequent OC analysis. If the 
sample is run within a four-hour period, it need not be capped. 

3. Chromatographic Conditions 

INJECTION PORT TEMPERATURE - 250*C 
DETECTOR TEMPERATURE - 300°C 
OVEN TEMPERATURE - l60°C Isothermal 
NITROGEN FLOW (Carrier Gas) - 50 ml/min. 

AIR FLOW - k25 ml/min. 

HYDROGEN FLOW - 1*0 ml/min. 

CHROMATOGRAPHIC COLUMN - 8* X 1/1*" O.D. X 2-mm I.D. glass 

packed vith 5f Carbovax 20M on Chroaosorb W (100-120 mesh) 

1*. Calibration and Analysis 

To calibrate, inject 1.5 1 of each of the menthol standards and 
obtain peak areas of the menthol and internal standard peaks. 

A response factor is computed and used to determine the concen¬ 
tration of the samples. 

To analyze the samples, inject 1.5 1 of each and compare the menthol 
and internal standard peak areas to the response factor of the standards 
to determine the concentration of menthol. 
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Analytical Method No v g002—1 


CALCULATIONS 

Calculate the peak area response ratios of menthol versus the internal 
standard. Construct a standard curve and determine a relative ^response factor 
(R.F. in mg/100 ml). Determine the peak area of menthol and internal standard 
'(I.S.) of each sample. Use the following equation to determine the concentration 
of menthol {mg/100 ml) of each sample. 

Menthol (mg/jlOO ml) * R.F. (from curve) * peak area of menthol 

peak area of I.S. 

Menthol (mg/cig) «= Menthol (mg/100 ml) 

No. of Cigarettes 

% Menthol = Menthol (mg/100 ml) (100) 
weight of tobacco (1000) 
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Figure 1 

DISTILLATION SET-UP 
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INSTRUCTIONS FOR ON-LINE OPERATION OP MENTHOL 
DETERMINATION UTILIZING CALS 


,1. Calibration , 

During the calibration of the GC, the folloving CALS programs 

are utiliaed^ 

ACS5CD - This program provided automatic creation of data 
acquisition files on a given instrument. 

RRF - Slope and y-intercept calibration factor 
maintenance program. 

LSTSQ - Least squares curve fit of x and y values. 

Additional information on each program is available by using the 

HELP command on the CALS system. To calibrate the instrument: 

a. To prime the column, place an arbitrary standard vial in slot 1 
of the Autosampler rack. The dilute standards (described above 
in "Standard Preparation") are placed in slots 2-6 of the Auto- 
sampler rack. 

b. Edit the GC autosequence table on both channels of the GC such 
that each standard is injected tvice. An example of this is 
as follovs: 

Auto_IAquid Sampler 

1. Position « rear (2) 

2. # Pre Washes * 2 

3. # Pumps 3 

l». Stop M * 1 

5. U Inj/Btl = 2 

6, First Sample ® 1 

7- last Sample ■= 6 

8. Post Btl « Off (0) ' 

9- # Post Washes « 5 

c. Run the CALS RRF program for each channel being calibrated, changing 
the "MENTH OL" slope and intercept to 1 and 0, respectively. After 
this calibration change, the menthol values reported are the menthol 
peak area/internal standard peak area ratios. 
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d. Run the CALS ACSKD program for each GC channel to provide 
automatic data file creation. 

e. Start the GC autosequence on each channel. As each standard 
is run, fill in a calibration table vith the menthol/lS area 
ratio. An example of thiB is: 

i 


STD # 

YC 

YD 

YE 

YP 

1 

.039 

.0U6 

.045 

.045 

1 

.oho 

.046 

.044 

.046 

3 

.121 

.135 

.139 

.133 

3 

.122 

.135 

.138 

.135 

5 

.206 

.228 

.230 

.225 

5 

.207 

.235 

.228 

.224 

7 

.296 

.324 

.322 

.317 

7 

.298 

.325 

.323 

.315 

10 

.449 

.483 

.476 

.468 

10 

.444 

.471 

.474 

.468 

SLOPE 

22.1038 

20.8582 

20.9932 

21.3415 

INT 

.2885 

.1356 

.1217 

.1293 

n 2 

t .9980 

-9990 

• 9994 

.9990 


f. After completion of the calibration table a least squares analysis 
of the ten values (each standard run in duplicate) is performed 
for each channel. Run the CALS LSTSQ program, inputting standard 
value (i.e., 1, 3, 5, etc.) and menthol/lS area ratio combinations 

as (x.y) combinations, respectively. The LSTSQ program vill determine 
the slope, y-intercept ana regression coefficient of this data. 

g. If the regression coefficient is acceptable, (0.9900 or greater) the 
slope and y-intercept for each channel is entered in ’the RRF program 
and calibration is complete. Calibration on a daily basis is not 
required. The instrument must be calibrated weekly and standards 
analyzed daily to ensure validity of standardization. 

Anal£Bis_of Sample^ 


a. Schedule run on central by obtaining Betup and entering 
veigbts and/or units. 

b. Load the sample vials in Autosampler rack. 

c. For tobacco, schedule CALS in the following manner: 
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2U CALS: RU.ACSKD 

ENTER: AC OR.CR.AI? *AC' > CR 

ENTER: RUN-OR-TRACK #, SAMPLE-OR-PORT #, INST 0: >1.1.29 

ENTER: DATA TRANSFER TYPE, METHOD > 2,2 

DO YOU WISH TO START BOTH INSTRUMENTS - 29 AND 30 (Y OR CR.;N)? > CR 

FOR INST# *29' ENTER AC METHOD *290* >£B 

FOR INST# '30' ENTER AC METHOD ' BOO’ >£R 

AC METHOD: 290 YC001 29 METHOD: 300 YD001 30 

BEGIN RUN {Y pR CR,N)? >.pR 

d. For filters, schedule CALS In the following manner: 

2U CALS: RU.ACSKD 

ENTER: AC OR CR.AI? 'AC >CR 

ENTER: RUN-OR-TRACK #, SAMPLE-OR-PORT #, INST #: > 1,16,31 

ENTER: DATA TRANSFER TYPE, METHOD >3.15 

DO YOU WISH TO START BOTH INSTRUMENTS - 31 AND 32 (Y OR CR,N)? >CR 

FOR INST# *31* ENTER AC METHOD '310' >311 

FOR INST # *32* ENTER AC METHOD '320' >321 

AC METHOD: 311 YE001 31 METHOD: 321 YF001 32 

BEGIN RUN (Y OR CR,N>? >CR 

e. Schedule GC in the following manner: 

GET PRGM 1_ DEVICE l6 (odd number instrument) 

DONE 

( last sample number plus 1) STOP 
START PRGM “ 

GET PRGM £ DEVICE l6 (even number instrument) 

DONE ~ i 

( last sample 1 niurfber -plus 1) STOP 
START PRGM 


To re-start G.C.'s at midrun 

Do CALS first 

AB , X (ODD then EVEN) 

RU, ACSKD 

ENTER RUN, SAMPLE INST (ALWAYS ODD NUMBER) 

DO FOR EACH GC, 29 * DOOR, 31 * WINDOW 

DO GC NEXT 

1. STOP PRGM ENTER 

2. STOP AUTO SEQ ENTER 

3- PLACE DESIRED ODD NUMBER POSITION IN PLACE 
k. START PRGM (Pos. No.). ENTER 
(ALWAYS DO "ODD" FIRST) 
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